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Abstract 

Objectives: To assess the effectiveness of a comprehensive workplace stress management program consisting of 
participatory action-oriented training (PAOT) and individual management. 

Methods: A comprehensive workplace stress management program was conducted in a medium-sized enterprise. 
The baseline survey was conducted in September 201 1, using the Korean Occupational Stress Scale (KOSS) and 
Worker's Stress Response Inventory (WSRI). After implementing both organizational and individual level 
interventions, the follow up evaluation was conducted in November 201 1. 

Results: Most of the workers participated in the organizational level PAOT and made Team-based improvement 
plans. Based on the stress survey, 24 workers were interviewed by a researcher. After the organizational and 
individual level interventions, there was a reduction of several adverse psychosocial factors and stress responses. In 
the case of blue-collar workers, psychosocial factors such as the physical environment, job demands, organizational 
system, lack of rewards, and occupational climate were significantly improved; in the case of white-collar workers, 
the occupational climate was improved. 

Conclusions: In light of these results, we concluded that the comprehensive stress management program was 
effective in reducing work-related stress in a short-term period. A persistent long-term follow up is necessary to 
determine whether the observed effects are maintained over time. Both team-based improvement activities and 
individual interviews have to be sustainable and complementary to each other under the long-term plan. 

Keywords: Health promotion, Stress/psychological, Workplace, Intervention studies, Participatory action-oriented 
training 



Introduction 

Work-related stress can be defined as the harmful phys- 
ical and emotional responses that occur when the re- 
quirements of the job do not match the capabilities, 
resources, or needs of the worker [1]. In the case of 
individual workers, work-relate distress can cause job 
dissatisfaction, absenteeism, accidents, voluntary un- 
employment, and finally lead to a decreased quality of 
life [2]. For employers, work-related stress has a 
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significant effect on the risk of worker s being injured in 
an occupational accident, which increases costs and lost 
productivity, and finally leads to a deterioration of man- 
agement [3]. From the perspective of the nation and the 
community, these results have negative impacts such as 
competitive decline [4]. All workers can suffer from 
work-related stress, which has a huge social cost. Thus, 
work-related stress is not only an individual risk factor, 
but also a risk factor for employers, the community, and 
the country's development. 

In 27 countries of the European Union (EU) in 2005, 
22.3% of the workers had symptoms caused by stress [5]. 
In the United Kingdom, estimates of work-related stress 
was 428,000 cases (40%) out of all work-related illnesses. 
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This could be a factor responsible for the high number 
of lost work days, which reached 10.4 million in 2011/12 
based on the Labour Force Survey data [6]. In a study 
conducted in Korea, 346 workers (22%) among 6,977 
experienced critical levels of stress [7]; this was widely 
reported, particularly in small and mediumsized enter- 
prises. Male white-collar workers with high job stress 
suffered from more depression, anxiety, and stress symp- 
toms than workers with low job stress in an automobile 
company [8]. Depressive symptoms of male workers had 
a greater impact on work-related stress than the quality 
of sleep and fatigue in the case of a small manufacturing 
company [9]. The self-perceived fatigue of white-collar 
male workers had a greater impact on work-related 
stress than the psychosocial factors in the case of small 
and mediumsized enterprises [10]. 

In order to manage work-related stress, effective inter- 
ventions applicable to the workplace are required. Inter- 
nationally, various stress interventions in the workplace 
have been conducted on the basis of work-related stress 
research. Depending on whether the intervention fo- 
cuses on an individuals psychological resources (individ- 
ual level) or occupational context (organizational level), 
there are two different approaches to managing work- 
related stress. At the individual level, relaxation and, 
cognitive-behavioral techniques have been applied to im- 
prove an individuals psychological resources and re- 
sponses. At the organizational level, job adjustment and 
workplace communication activation have been applied 
to improve the occupational context. In previous inter- 
vention studies at only the organization level, there was 
little impact on individual variables. Individual level 
interventions had more influence on psychosocial, 
physiological, and organisational aspects [11]. In a meta- 
analysis of workplace stress interventions, the cognitive- 
behavioral approach was found to be the most effective 
technique [12,13]. One year after the individual inter- 
vention, biofeedback and muscle relaxation showed re- 
duced absenteeism. In the following year, however, the 
effects of the intervention disappeared and the variables 
returned to their previous status [14]. In a similar study, 
individual level interventions showed only short-term ef- 
fects [15]. Secondary or tertiary prevention, which was 
usually applied to the individual level intervention, 
strengthened coping with stress that had already oc- 
curred, but primary prevention, which was usually ap- 
plied as an organizational level intervention, reduced the 
cause of stress. Therefore, only secondary or tertiary pre- 
vention without primary prevention seemed to have a 
limited effect on the reduction of work-related stress. In 
previous reports, both individual and organizational 
management for improving workplace mental health 
were important to manage the causes of stress in the 
workplace [12]. The improvement of the psychosocial 



work environment is helpful to the improvement of the 
mental health of workers [16], and mental health is closely 
related to productivity improvement [17]. If intervention 
measures are not mutually exclusive but complementary, 
an even greater effect can be observed. Therefore, compre- 
hensive stress management should be emphasized [18]. 

Participation in workplace health promotion has in- 
creased significantly [19,20]. Involvement of the partici- 
pants can enhance autonomy, justice, and social support, 
which are the basic components of work-related stress 
[21], Participatory action-oriented training (PAOT) is 
one of the methods for engaging employees in workplace 
interventions. Workers who participate in this workshop 
discover the problems caused by their own work envir- 
onment. The program suggests appropriate solutions to 
workplace problems and improves the work environ- 
ment [20]. This participatory approach to reducing 
work-related stress in the work environment reduces 
psychosocial stressors. It also reinforces the buffer ele- 
ments against stress [22]. The application of both par- 
ticipatory approach methods and psychosocial stress 
reduction methods has been effective in improving a 
workers mental health and productivity [23]. 

In this study, a comprehensive stress management 
program was applied to a medium-sized enterprise 
that experienced an increase in work-related stress 
due to rapid growth. The comprehensive stress manage- 
ment program was composed of both participatory 
organizational intervention for improving the work en- 
vironment and individual interventions for reinforcing 
the coping skills against stress. Further, we implemented 
the stress management program and evaluated its 
effects. 

Materials and methods 

Setting and subjects 

This study was conducted in a mediumsized metal for- 
ging company that manufactures large parts for marine 
engines, wind power components, and crank engines. 
From 2005 to 2011, the company's annual revenue in- 
creased up to 70.4% and the number of employeesin- 
creased by three times. However, problems occurred 
with the rapid growth of the scale of the company 
and changes in the organizational structure. Since 
2007, to solve this problem, the company has run a 
variety of projects. An internal evaluation revealed that 
work-related stress was high due to a change in the 
organizational culture. Therefore, a workplace stress 
management program was conducted from September 5 
to November 25, 2011. This company had 19 teams of 
white-collar workers and 12 teams of blue-collar 
workers, and the total number of employees was 295. 
The white-collar workers engaged in quality assurance, 
management support, domestic sales, international sales, 
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production management, technology research, financial 
strategy, integrated purchasing and trade, quality man- 
agement, and financial planning. The blue-collar workers 
engaged in pressing, heat treatment, support, cutting, 
and maintenance. Seven teams were excluded due to dis- 
tance of another location or the continuous operation of 
their machinery. The participants were 123 white-collar 
workers comprising 13 teams and 129 blue-collar 
workers comprising 11 teams. Four workers could not 
respond to the pre-stress survey for reasons such as sick 
leave and external training. During the study period, 13 
workers retired. Five workers could not respond to the 
post-stress survey for reasons such as sick leave and vac- 
ation. There were anonymous responses by 8 workers in 
the pre- and 16 workers in the post-stress survey; there- 
fore, we could not perform the paired analysis for them. 
Finally, 91 white-collar workers and 120 blue-collar 
workers were analyzed in the paired analysis. An outline 
of the comprehensive stress management program is il- 
lustrated in Figure 1. 

Stress survey 

All of the workers were asked to fill out self-reported 
questionnaires on September 19-22 and November 28- 
30, 2011. The same questionnaires were administered in 
the pre- and post-stress surveys. The questionnaires in- 
cluded general questions related to gender, age, educa- 
tional level, and position. To compare the before- and 
after-program effects, we used the Korean Occupational 
Stress Scale (KOSS) and Workers Stress Response In- 
ventory (WSRI). The questionnaires were distributed 
and collected in sealed envelopes by the company's hu- 
man resources department. The collected questionnaires 
were submitted to the researchers for analysis. The 



participants were clearly told that their responses would 
be kept confidential from the company before we carried 
out the survey as described above. 

The KOSS was used to evaluate work-related stressors 
to reflect the domestic work environment. The KOSS in- 
cludes eight subscales with 43 items, including the phys- 
ical environment, job demands, insufficient job control, 
interpersonal conflicts, job insecurity, organizational sys- 
tem, lack of rewards, and organizational climate [24]. 
The WSRI was used to measure stress-related symptoms 
associated with the job [25]. The WSRI was a combin- 
ation of two tools. One was a short-form questionnaire 
based on the stress response scale developed by Koh 
[26], and the other was derived as a subscale of the Ko- 
rean Version of the Occupational Stress Inventory (K- 
OSI). WSRI included four subscales with 26 items, 
namely depressive symptoms, physical symptoms, anger 
symptoms, and work-related symptoms. 

Intervention 
Organizational level 

The PAOT was performed using a mental health action 
checklist focused on improving the work environment 
[27] from September 29 to November 25, 2011. The 
intervention attempted to solve the problems on a team- 
based approach. Improving the workplace environment 
was focused on the reduction of work-related stress 
through the participation of workers. The PAOT empha- 
sized a voluntary initiative of the workers rather than 
the traditional rule-based approach [20]. Facilitator 
workshops were performed first, followed by team-based 
participatory workshops. One month after the work- 
shops, improved activity checks were conducted by the 
stress management team. Finally, a simple, inexpensive, 
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Figure 1 Outline of comprehensive stress management program. "Korean Occupational Stress Scale, + Worker's Stress Response Inventory, 
^Participatory action-oriented training, ^Mental Health Action Checklist || Simple, inexpensive, clever. 
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clever (SIC) contest was held for determining the recipi- 
ents of the achievement awards, and the improved activ- 
ities were announced. 

Stress management team The stress management team 
was involved in the overall program planning, imple- 
mentation, follow up, and evaluation. The team con- 
sisted of occupational and environmental medicine 
(OEM) specialists, residents, and occupational health 
nurses. Two OEM specialists who had been trained on 
PAOT educated one specialist, two residents, and nine 
occupational health nurses. The stress management 
team selected the Mental Health Action Checklist 
(MHACL) [27] to evaluate workplace stress voluntarily 
and to facilitate the improvement brought about by the 
workers. Meetings with the human resources depart- 
ment were held to discuss the workplace situation and 
to encourage workers to participate in the stress man- 
agement program in the preparation phase. 

The MHACL focused on the improvement of the 
work environment This study used the Korean version 
[27] of the Japanese MHACL [28], which was translated 
by Park to fit domestic conditions. The MHACL is a 
useful guide for work-related stress assessment and pro- 
vides the available options of feasible improvement in 
various sectors. MHACL consists of 24 good practices in 
six areas: (1) participation in work planning, (2) working 
time and organization, (3) ergonomic work methods, (4) 
workplace environment, (5) mutual support in the work- 
place, and (6) preparedness and care [28]. The checklist 
was developed to facilitate improvement activities. Par- 
ticipants can discuss work-related stress or the work en- 
vironment effectively using the MHACL, and find ways 
to improve their work environment followed by reducing 
work-related stress. 

PAOT workshop implementation 
Facilitator workshop 

The facilitator workshop targeted 24 team leaders and 
was conducted twice, once on September 29 and next 
on October 5, at the company's auditorium. The first 
workshop lasted 2 hours. The stress management team 
explained the stress survey results and introduced the 
PAOT concepts and the MHACL. The second workshop 
lasted 4 hours and was focused on the interactive learn- 
ing of how to run a PAOT in detail and a good practice 
photograph contest. The good practice photographs col- 
lected in previous PAOT workshops at other workplaces 
were exhibited, and each participant selected three pic- 
tures that were thought to fit their workplace well. It en- 
abled participants to learn good practices by knowing 
the reason for their selection, helped them to understand 



the MHACL on the basis of the good practices, and mo- 
tivated them to improve their work environment. After 
the photograph contest, the participants created their 
own MHACL from the original MHACL by selecting 
items that fit their work environment (checklist re- 
design). The participants conducted a walk- through of 
their workplace to practice the redesigned MHACL. The 
"good practices" and "practices to be improved" were 
discussed in the group meetings and presentations. 

Team-based participatory workshop 

The team-based participatory workshop was con- 
ducted with 86 white-collar workers in 13 teams and 
108 blue-collar workers in 11 teams. The workshops 
lasted 2 hours for each team and were conducted on Oc- 
tober 7, 10, and 11 in 2011. The stress management 
team explained the concepts of work-related stress and 
mental health in the workplace, and introduced PAOT 
concepts and MHACL. The participants of each team 
discussed the items of the MHACL and selected three 
good practices and three practices to be improved. 
Short- and long-term action plans for the practices to be 
improved were developed. The facilitators participated 
in the discussion of each team, encouraged workers to 
make an active commitment, and if necessary, answered 
and provided advice on the questions. At the end of the 
workshop, each team announced the results of the dis- 
cussion: good practices, practices to be improved, and 
short-term and long-term action plans. 

Improvement activity checks 

The researchers summarized the results of the team- 
based participatory workshop. The human resources de- 
partment circulated the document of action plans in 
each team for the purpose of the reconfirmation and 
stimulation improvement activity on October 31, 2011. 
The intermediate improvement activities were collected 
until November 4, 2011. The researchers monitored the 
implementation of the action plans. If the action plans 
did not run appropriately, the researchers investigated 
the problems and provided relevant advice. 

Simple, inexpensive, clever (SIC) contest 

The SIC contest was held with team leaders who 
participated in the facilitator workshop. The implemen- 
tation of action plans was evaluated. Team leaders pre- 
sented their improvement activities. Good practices to 
reduce work-related stress were shared. The most sim- 
ple, inexpensive, and clever improvement practices were 
chosen by a vote and awarded. 

Individual level 

Personal interviews The interview subjects were se- 
lected: 9 workers above 31 points on the WSRI and 9 
workers above 22 points on the sleep questionnaire. 
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Among them, 15 workers were interviewed; of the 3 not 
considered, 1 had retired and 2 were redundant. Finally, 
24 workers were interviewed, including 9 voluntary ap- 
plicants who wanted to be interviewed. The interviews 
were conducted five times every Tuesday afternoon from 
October 18 to November 22, 2011. 

The occupational and environmental medicine (OEM) 
specialist interviewed subjects in a separate room. Brief 
descriptions of subjective stressors, responses, and cop- 
ing methods for work-related stress were provided on 
paper before the interview. The coping part of the K- 
OSI [29] composed of recreational activities, self-care, 
social support, and rational and cognitive coping was 
also completed, and the OEM specialist evaluated the 
coping skills of individual workers. The interview began 
with the individual results of the KOSS and WSRI. The 
OEM specialist encouraged the workers to speak freely 
about the stress caused by their work. Based on these 
data, the OEM specialist helped workers to identify their 
work-related stressors and strengthen their coping skills. 

Disseminating stress management information Infor- 
mation about work-related stressors and coping skills 
were distributed seven times through the company's 
computer network, every Tuesday from October 11 to 
November 22, 2011. This information included details 
regarding the following: identification of the stressors, 
goal setting for stress management, cognitive-behavioral 
therapy, anger management training, how to induce 
sleep, abdominal breathing techniques, and muscle re- 
laxation techniques. 

Statistical analysis 

A chi-squared test was used to analyze general charac- 
teristics and work-related characteristics. The descriptive 
statistics were expressed in terms of frequency and per- 
centage. In order to confirm the effect of the compre- 
hensive stress management programs, a paired t-test was 
used to compare the pre- and the post-stress surveys, 
which included the KOSS and WSRI. Reliability was de- 
termined by the value of Cronbachs alpha. Statistical 
analyses were conducted using SPSS 18, and the signifi- 
cance level was fixed at 0.05. 

Results 

General characteristics 

A total of 211 workers were eligible for the study. There 
were 120 (56.9%) blue-collar and 91 (43.1%) white-collar 
workers. The blue-collar worker group was composed 
only of male workers, and the white-collar worker group 
had 73 (80.2%) male workers. Most of the blue-collar 
and white-collar workers considered in this study were 
in their thirties. With respect to the education level, the 
group of "high school or less" had 70 blue-collar workers 



(58.8%) and the group of "college graduates" had 49 
blue-collar workers (41.2%). The group of white-collar 
workers was composed mostly of college graduates, 89 
(98.9%). With respect to the employment status, 72 blue- 
collar workers (60.0%) belonged to the "general" group. In 
contrast, 46 white-collar workers (51.1%) belonged to the 
"general" group, in which the general and supervisor s rate 
was relatively evenly distributed (Table 1). 

Action plans 

The three action plans that were mentioned the most 
were as follows: First, in the case of blue-collar workers, 
the short-term action plans were to wear safety protect- 
ive equipment and respiratory protective masks, to clean 
the workplace, and to adjust holidays considering the 
work and individual schedule. The long-term action 
plans were to improve ventilation, lighting, and noise; to 
allocate flexible work hours considering the personal 
needs of workers; and to increase the blue-collar work- 
force. Second, in the case of white-collar workers, the 
short-term action plans were to change and clean the 
lighting, to hold a brief meeting before work, and to 
change the atmosphere of team dinners such as convers- 
ing without alcohol or watching a movie, baseball game, 
etc. The long-term action plans were to improve ventila- 
tion, lighting, and noise; to provide hygienic toilets and 
resting facilities; and to organize informal social gather- 
ings and recreational activities (Table 2). 

Comparison of the KOSS score before and after the 
program 

Table 3 shows the changes in the mean subscale scores 
of the KOSS obtained through the pre- and post-stress 
surveys. The blue-collar workers exhibited a statistically 
significant intervention effect in the case of physical en- 
vironment (p = 0.003), job demands (p = 0.001), 
organizational system (p = 0.001), lack of rewards (p = 
0.035), organizational climate (p = 0.048), and total score 
(p < 0.001). The white-collar workers exhibited a statisti- 
cally significant intervention effect in the case of the 
organizational climate (p = 0.011). Although not statisti- 
cally significant, the subscales of insufficient job control, 
interpersonal conflicts, and job insecurity were improved 
in the case of blue-collar workers. Although not statisti- 
cally significant, the subscales of job demands, insuffi- 
cient job control, interpersonal conflicts, organizational 
system, lack of rewards, and total score were improved 
in the case of white-collar workers (Table 3). The value 
of Cronbachs alpha was in the range of 0.706 to 0.880. 

Comparison of the WSRI score before and after the 
program 

Table 4 shows the changes in the mean subscale scores 
of the WSRI obtained through the pre- and post-stress 
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Table 1 General characteristics of blue-collar workers and white-collar workers 



Blue-collar workers 



No. 



% 



White-collar workers 



No. 



% 



p-value* 



Gender 

Men 

Women 
Age 

20-29 

30-39 

40-49 

50-59 
Educational level 

<High school 

>College 
Employment status 

General 1 

Supervisor* 



120 
0 

10 

80 
24 
5 

70 
49 

72 



100.0 
0.0 

8.4 
67.2 
20.2 
4.2 

58.8 
41.2 

60.0 
40.0 



73 



29 
52 
6 
2 

1 

89 

46 
44 



80.2 
19.8 

32.6 
58.4 
6.7 
2.2 

1.1 



51.1 
48.9 



<0.001 



<0.001 



<0.001 



<0.001 



*p-value by chi-squared test. 
+ "general" means mere clerk. 

^"supervisor" means higher position than mere clerk such as section chief or director. 



surveys. Although not statistically significant, the sub- 
scales of somatic symptoms, depressive symptoms, 
work-related symptoms, and total score were improved 
in the case of both blue- and white-collar workers. The 
value of Cronbachs alpha was in the range of 0.747 to 
0.877. 



Discussion 

The comprehensive stress management program, which 
was composed of the organizational and the individual 
level intervention, was conducted to reduce work-related 
stress in a medium-sized enterprise. Work-related stress 
management has usually been focused on individual 
management corresponding to secondary and tertiary 
prevention [12]. Thus, the occupational context includ- 
ing physical, environmental factors that caused stress 
tended to be overlooked. By changing the demands of 
the work environment and emphasizing organizational 
support and responsibility, the comprehensive stress 



management which encompasses primary, secondary and 
tertiary prevention is emerging as important [18,30-32]. 

To reduce work-related stress, workers carried out a risk 
assessment of their workplace and created ready-to-run ac- 
tion plans by participating in a PAOT. The PAOT using 
the MHACL has shown a reduction in work-related stress 
in previous studies, similar to our findings. In a manufac- 
turing company, female white-collar workers showed im- 
provement in job skills, mutual support, and psychological 
stress [33] . In an electronic components factory, blue-collar 
workers exhibited an improvement in mental health and 
job skills [34]. 

The MHACL helped the participants to efficiently dis- 
cuss issues related to the reduction of work-related stress 
through improvements in the work environment. The 
MHACL encompasses a variety of areas from the physical 
to psychosocial work environment; therefore, it can be ap- 
plied to various types of workplaces [28]. In this study, the 
MHACL was applied to establish and implement action 
plans in each team. Based on the practices to be improved 



Table 2 Action plans presented at the workshop 

Short-term action plans 



Long-term action plans 



1. To wear personal protective equipment 1. To improve ventilation, lighting, and noise 

Blue-collar Workers 2. To clean the workplace 2. To allocate flexible work hours considering personal needs 

3. To adjust holidays considering the work and individual schedule 3. To increase the workforce 

1. To change and clean the lighting 1. To improve ventilation, lighting, and noise 

White-collar Workers 2. To hold a brief meeting before work 2. To provide hygienic toilets and resting facilities 

3. To change the atmosphere of the team dinner 3. To organize informal social gatherings and recreational activities 
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Table 3 Comparison of the KOSS scores obtained through the pre- and post-stress surveys 



Blue-collar workers White-collar workers 









Pre- 






Post- 










Pre- 






Post- 






Subscales 


N 


Mean 


SD 


CBa 


Mean 


SD 


CBa 


P* 


N 


Mean 


SD 


CBa 


Mean 


SD 


CBa 


P* 


Physical environment 


117 


65.24 


19.16 


0.794 


59.45 


20.29 


0.818 


0.003 


89 


36.44 


20.11 


0.884 


36.45 


18.50 


0.777 


0.995 


Job demands 


119 


45.83 


15.47 


0.766 


40.86 


14.18 


0.816 


0.001 


89 


55.20 


17.96 


0.874 


53.84 


14.57 


0.760 


0.396 


Insufficient job control 


119 


54.51 


13.71 


0.797 


52.16 


12.32 


0.830 


0.054 


89 


52.44 


15.48 


0.874 


49.81 


19.02 


0.788 


0.248 


Interpersonal conflicts 


119 


38.10 


15.86 


0.786 


36.98 


14.13 


0.811 


0.498 


89 


39.32 


17.73 


0.863 


35.96 


14.84 


0.747 


0.077 


Job insecurity 


116 


46.24 


11.03 


0.795 


45.74 


12.51 


0.828 


0.649 


88 


43.56 


16.60 


0.880 


43.88 


12.58 


0.778 


0.838 


Organizational system 


119 


57.98 


17.94 


0.750 


53.06 


16.26 


0.797 


0.001 


90 


53.12 


17.44 


0.856 


50.64 


14.46 


0.720 


0.162 


Lack of rewards 


120 


52.36 


14.43 


0.767 


49.51 


14.19 


0.795 


0.035 


90 


50.43 


17.29 


0.858 


48.65 


13.90 


0.740 


0.265 


Organizational climate 


118 


38.70 


16.03 


0.757 


36.02 


15.29 


0.799 


0.048 


90 


47.55 


17.35 


0.856 


42.71 


17.21 


0.720 


0.011 


Total score 


113 


49.82 


9.20 


0.734 


46.39 


9.45 


0.776 


<0.001 


88 


47.26 


12.23 


0.844 


45.39 


9.03 


0.706 


0.112 



*p-value by paired t-test. 

KOSS: Korean Occupational Stress Scale, SD: Standard deviation, CB a: Cronbach's alpha. 



as determined through a discussion, each team prepared 
three short-term and long-term action plans. In previous 
studies, the MHACL was useful guidance for work-related 
risks and facilitated workers to set immediate goals and to 
plan local feasible improvements activities [20,35]. In this 
study, the examples of improvement activities were as fol- 
lows: spraying water in order to prevent dust, adjusting 
work hours considering individual circumstances, and ar- 
ranging regular meetings to share information. Improve- 
ment plans were made to remove obstacles causing work- 
related stress. Plans were made to be feasible, and improve- 
ments have been made in the desirable direction. 

A comparison of KOSS scores obtained through pre- 
and post-stress surveys was used for evaluating the inter- 
vention effect. Blue-collar workers exhibited significant 
effects in the case of the subscales for the physical envir- 
onment, job demands, organizational system, lack of re- 
wards, and organizational climate. Work-related stress 
was reduced in the process of discovering the practices 
to be improved, discussing action plans with team mem- 
bers, and implementing improvement activities. In a pre- 
vious study on the development of action plans by 
workers for resolving problems in the workplace, desired 



effects were also shown through a process of recognition 
and intervention [36]. In order to reduce workplace 
stressors and improve business efficiency and productiv- 
ity, an agreement among various departments with re- 
spect to preparation for unexpected work and an 
understanding of task progress should be reached. 
White-collar workers exhibited significant effects in the 
case of organizational climate. Although not statistically 
significant, the subscales of job demands, insufficient job 
control, interpersonal conflicts, organizational system, 
and lack of rewards were improved. In the case of white- 
collar workers, work-related stress was induced by un- 
reasonable communication and relationship conflicts. 
They felt the burden of close deadlines, work interrup- 
tion due to other work, increased workload, and exces- 
sive responsibility. Work-related stress was reduced after 
carrying out the suggested improvements. These results 
were similar to those of training programs on social mo- 
tivation and interpersonal conflict mediation [37]. A 
comparison of WSRI scores obtained through the pre- 
and post-stress surveys was used for evaluating the inter- 
vention effect. Although not statistically significant, the 
subscales of somatic symptoms, depressive symptoms, 



Table 4 Comparison of WSRI scores obtained through the pre- and post-stress surveys 

Blue-collar workers 



White-collar workers 



Subscales 


N 




Pre- 






Post- 




P* N 




Pre- 






Post- 




P* 


Mean 


SD 


CBa 


Mean 


SD 


CBa 


Mean 


SD 


CBa 


Mean 


SD 


CBa 


Somatic symptoms 


119 


6.23 


6.32 


0.753 


5.60 


4.98 


0.753 


0.201 88 


12.20 


8.05 


0.756 


10.69 


6.95 


0.747 


0.058 


Depressive symptoms 


120 


4.58 


5.56 


0.748 


3.97 


4.52 


0.758 


0.177 89 


8.96 


7.10 


0.752 


8.16 


6.20 


0.747 


0.247 


Anger symptoms 


120 


3.08 


3.73 


0.788 


3.17 


3.35 


0.798 


0.762 89 


6.68 


5.22 


0.791 


6.70 


4.26 


0.791 


0.972 


Work-related symptoms 


120 


1.96 


2.32 


0.820 


1.70 


1.85 


0.838 


0.140 89 


3.79 


2.83 


0.830 


3.51 


2.59 


0.826 


0.365 


Total score 


119 


15.87 


15.48 


0.829 


14.47 


13.25 


0.877 


0.233 88 


31.60 


20.50 


0.854 


29.17 


17.22 


0.832 


0.205 



*p-value by paired t-test. 

WSRI: Worker's Stress Response Inventory, SD: Standard deviation, CB a: Cronbach's alpha. 
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and work-related symptoms were improved. In a previ- 
ous workplace-based participative intervention study, 
there was significant reduction in sleeping problems in 
hospital workers. Although not statistically significant, 
psychological distress, which includes anxiety, depres- 
sion, aggressiveness, and cognitive problems, was also 
reduced after an intervention, as found in our study 
[39]. 

In the case of workplace health promotion, it is essential 
to promote voluntary initiatives and participation of 
workers throughout the entire intervention process: plan- 
ning, implementation, and review [20]. In various sectors, 
the participatory approach has been proven to be effective 
in workplace stress management [33,34,38,39]. Encourage- 
ment and active participation of employees in risk assess- 
ment and control could be incorporated into the 
management system, followed by facilitating organizational 
change. In our study, most of the employees participated 
in the organizational level intervention. During workshops, 
inter- and intra-departmental communication was acti- 
vated, and this effect was sustained throughout the execu- 
tion of the improvement activities. Good communication 
helped to alleviate the problems caused by work-related 
stressors such as interpersonal conflicts, adverse effects 
to the organizational system, and deterioration of the 
organizational climate. These achievements would be im- 
possible without good communication and cooperation 
among the departments. Assuming that the entire com- 
pany was one organism made of a number of departments, 
it was not sufficient to enhance the individuals coping re- 
sources with a random selection for dealing with stressors 
that occurred in a relationship between departments or in 
an organizational context. Thus, primary prevention that 
emphasizes worker participation has attracted attention 
[18]. 

Individual level intervention included personal interviews 
and the dissemination of stress management information. 
The interviews began with a discussion of the interviewees' 
own work-related stressors and stress responses, and en- 
hanced or supported their coping strategies against stress. 
Before the interview, the interviewer checked the good 
practices and practices to be improved for the department 
to which the interviewee belonged, through a team-based 
participatory workshop. This information helped the inter- 
viewer and the interviewee to communicate efficiently 
about stressors and coping methods. In addition, sensitive 
organizational level stressors that were difficult to describe 
in a public workshop were revealed in the personal inter- 
view, and feedback could be provided through improve- 
ment activity checks or SIC contest. 

As this study did not apply blinding, a possible Haw- 
thorne effect could have produced the favorable results, 
as workers already knew they were under the interven- 
tion. Further, this study did not include a control group; 



therefore, the interpretation of the results is limited. 
However, considering the characteristics of the work- 
place intervention study, the control group in the same 
workplace was likely to be affected by the intervention 
group, and the intervention effect could thereby de- 
crease. In addition, a number of previous studies have 
already proven the effects of work-related stress inter- 
ventions; thus, the need to select a control group is rela- 
tively low. In this study, the stress surveys relied on self- 
reported questionnaires; hence, an information bias 
could have originated from the subjective tendency to 
remember work-related stress. The KOSS and WSRI, as 
domestic evaluation scales, have certain limitations as 
compared to international evaluation scales. However, 
they provide a national reference level and have proven 
reliability to make an accurate assessment. Our study 
evaluated only the short-term effects of a comprehensive 
stress management program; a continuous assessment is 
required. 

Despite these limitations, this study has great significance 
in terms of workplace stress intervention considering that 
previous stress studies in the workplace were confined to 
epidemiological observation in Korea. The comprehensive 
stress management program was conducted on the basis of 
stress surveys. Both organizational level interventions 
through participatory improvement activities and individ- 
ual level interventions through interviews and information 
dissemination were performed. This study suggests that a 
comprehensive stress management program can improve 
the mental health of workers. 
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